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dried, crushed or extracted products: Artemigiacapillaris, 
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' preferably carried out by extracting the crushed products the 
whole bodies or parts of these plants with water or an organic 
solvent at 3-70°C. This medicine can be widely used in 
treatment and prophylaxis for cancer, asthma, allergic 
rhinitis, gout, psoriasis, urticaria, rheumatism, pollmosis, 
periodontal diseases, ischemic reperfusion disorder, acute 
respiratory distress syndrome, autoimmune diseases, acute 
alveolar disorder and the like. 
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, Glechoma hederacea, Matricaria chamomilla, Euphorbia lathyris, 
Spirodela 

ployrhiza, Mentha haplocalyx and Isodon japonicus. 

EMBODIMENT - Plants are opt. dried and extracted with water and/or 
organic solvent(s) (e.g. hydrocarbons, ethers, esters, and alcohols) . The 
extract is evaporated to give powder or paste. The prod, is used to 
prepare pharmaceutical prepns. using other additives. 

USE - The inhibitor is used in an amt.of 0.0001-40 (pref. 0.01-20) 
wt.% as dried solid mass and 20-500 mg/kg/day. 

ADVANTAGE - The inhibitor has low cytotoxicity. Inhibitor is used to 
treat cancer metastasis and as an antiallergic agent and 
immunosupppressant . 

EXAMPLE - In an example, extracts of plants inhibited 
adhesion of cancer cells at rates of 92, 98, 80, 84, 92, 98, 76, 
78, 84, 97 and 82% respectively at a concn. of 0.001% to vascular 
endothelial cells. 
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Claims 

1 . Cell adhesion inhibitors that contain as the active ingredient one or more types of 
plants or extracts thereof selected from among the group composed of Stellaria neglecta, 
Agrimonia pilosa, Hydrangea macrophylla, Artemisia capillar is, Euphorbia kansui, Agastache 
rugosa, Gleochoma hederacea, Matricaria chamomilla, Euphorbia lathyris, Spirodela polyrhiza, 
Mentha haplocalyx, and Isodonjaponicus. 

2. Cancer metastasis inhibitors that contain as the active ingredient the plants or extracts 

thereof of Claim 1 . 

3. Antiallergy agents that contain as the active ingredient the plants or extracts thereof of 
Claim 1. 

4. Immunosuppressants that contain as the active ingredient the plants or extracts thereof 
of Claim 1. 
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Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention relates to cell adhesion inhibitors, cancer metastasis inhibitors, 
antiallergy agents, and immunosuppressants that contain as the active ingredient plants or 
extracts thereof. 



[0002] 
Prior art 

Steroidal drugs, arachidonic acid metabolites, compounds that suppress the production 
and release of chemical mediators such as histamine, and receptor antagonists have been widely 
used as anti-inflammatories. Metabolic antagonists such as azathioprin and mizoribine, steroids 
such as prednisolone, various antibodies, cyclosporin, and FK506 are used as 
immunosuppressants. Substances that are useful as cancer metastasis inhibitors have yet to be 
discovered. 



[0003] 

Research on various types of inflammation, immune response, and cancer metastasis has 
advanced in recent years on the molecular level and clarified that a common point in these 
conditions is intercellular adhesion such as that between leukocytes and vascular endothelial cells 
or between cancer cells and vascular endothelial cells. It is also becoming clear that inhibiting the 
expression of the cell adhesion molecules involved in adhesion themselves or preventing 
intercellular adhesion by masking the adhesive molecules would be effective in the treatment of 
the aforementioned conditions [Regulating the Expression of Adhesive Molecules and its 
Clinical Application (Medical View Co., 1991), Nature, Vol. 364, pp. 149-155 (1993), Science, 
Vol. 247, pp. 456-459 (1990), Annual Review Immunology, 1989, pp. 175-185, Trends in 
Glycosci'ence and Glycotechnology, Vol. 4, No. 19, pp. 405-414 (1992), Jikken Igaku, Vol. 10, 
No. 11, pp. 1402-1413(1992), Jikken Igaku, Vol. 11, No. 16, pp. 2168-2175 (1993), Science, 
Vol. 255, pp. 1 125-1 127 (1992), etc.]. Adhesive molecules on the cell surface such as ICAM-1, 
ELAM-1, and VCAM-1 have been demonstrated to participate in intercellular adhesion [Annual 
Review Immunology, 1989, pp. 175-185, Kansen Ensho Meneki, Vol. 19(2), pp. 129-153 (1989), 
and Kansen Ensho-Meneki, Vol. 24(3), pp. 158-165 (1994)]. 
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[0004] 

Antibodies to and ligands of the cell surface adhesive molecules, 
N-(fluorenyl-9-methoxycarbonyl)aminoacetic acid and 3-deazaadenosine are known as 
substances that suppress cell adhesion [Proc. Natl. Acad. Sci. USA, Vol. 88, pp. 355-359 (1991), 
Immunopharmacology, Vol. 23, pp. 139-149 (1992), J. Biological Chemistry, Vol. pp. 267(13), 
9376-9382 (1992), and J. Immunology, Vol. 144(2), pp. 653-661 (1990)], but their potency has 
not been satisfactory. 



[0005] 

Problems to be solved by the invention 

Therefore, the object of the present invention is to propose drugs that effectively suppress 
this cell adhesion, as well as antiallergy agents, immunosuppressants, and cancer metastasis 
inhibitors. 



[0006] 

Means to solve the problem 

Given the above information, the present inventors investigated the cell 
adhesion-suppressing effect of various plant extracts and conducted many studies using cancer 
models. As a result, they attained the present invention by discovering that the plants listed below 
have an unexpectedly good cell adhesion-inhibiting effect and are useful as antiallergy agents, 
immunosuppressants, and cancer metastasis inhibitors. 



[0007] 

Specifically, the present invention proposes cell adhesion inhibitors, cancer metastasis 
inhibitors, antiallergy agents, and immunosuppressants that contain as the active ingredient one 
or more types of plants or extracts thereof selected from among Stellaria neglecta, Agrimonia 
pilosa, Hydrangea macrophylla, Artemisia capillaris, Euphorbia kansui, Agastache rugosa, 
Gleochoma hederacea, Matricaria chamomilla, Euphorbia lathyris, Spirodela polyrhiza, Mentha 
haplocalyx, and Isodonjaponicus. 



[0008] 

The plants used in the present invention are selected from among Stellaria neglecta, 
Agrimonia pilosa, Hydrangea macrophylla, Artemisia capillaris, Euphorbia kansui, Agastache 
rugosa, Gleochoma hederacea, Matricaria chamomilla, Euphorbia lathyris, Spirodela polyrhiza, 
Mentha haplocalyx, and Isodon japonicus. The entire plant or the leaves, stems, branches, and 
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roots, etc., of these plants can be used in the present invention, as is or after drying or crushing, 
or extracts may be used. 



[0009] 

An example of the extraction technique is to extract a crushed product of all or part of the 
plant with water or an organic solvent, usually at 3-70°C. Organic solvents that can be used in 
extraction are not particularly limited and include hydrocarbons such as petroleum ether, 
cyclohexane, toluene, and benzene, halogenated hydrocarbons such as carbon tetrachloride, 
dichloromethane, and chloroform, ethers, esters such as ethyl acetate, ketones such as acetone, 
alcohols such as butanol, propanol, ethanol, methanol, polyethylene glycol, propylene glycol, and 
butylene glycol, and pyridine. The extraction solvents may be used individually or in mixtures of 
two or more types. 



[0010] 

These extracts may be used as they are or after treatment such as concentration, filtration, 
or freeze-drying as necessary. The extracts and plants may be used individually or in 
combinations of two or more types. 



[0011] 

The aforementioned plants and extracts thereof obtained as described above are excellent 
at suppressing cell adhesion as represented by adhesion between leukocytes and vascular 
endothelial cells. They also have excellent antiallergy effects, immunosuppressive effects, and 
cancer metastasis-inhibiting effects. Furthermore, they possess weak cytotoxicity and have little 
ability to irritate the skin and are therefore highly safe. Consequently, drugs that contain the 
aforementioned plants or extracts thereof as the active ingredient are useful in treating conditions 
such as periodontitis, rheumatism, bronchial asthma, pollinosis, psoriasis, impaired reperfusion 
after ischemia, acute respiratory distress syndrome, organ transplant rejection reactions, and 
autoimmune diseases, and in preventing cancer metastasis, based on the inhibition of cell 
adhesion. 



[0012] 

The content of the aforementioned plants or extracts thereof in the drugs is not 
particularly limited, but is usually 0.0001-40% by weight, preferably 0.01-20% by weight, 
calculated for the dry solids fraction. The dose is preferably set at 20-500 mg/kg/day. 
Administration may be by any route such as oral, rectal, or topical. Furthermore, these plants 
their extracts are known to be highly safe. 
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[0013] 

In addition to the aforementioned essential ingredients, the drugs of the present invention 
can be administered after combining them arbitrarily with existing drugs such as anti- 
inflammatories, antiallergy agents, and antihistamines. 

[0014] 

The drug form can be arbitrary. Examples include solid forms such as tablets, granules, 
powders, capsules, suppositories, and troches and liquid forms such as syrups, emulsions, soft 
gelatin capsules, creams, gels, pastes, sprays, and injections. 

[0015] 

The excipients and other additives used for these preparations arejiot particularly limited. 
Examples include solid substances such as lactose, kaolin, sucrose, crystalline cellulose, 
cornstarch, talc, agar, pectin, stearic acid, magnesium stearate, lecithin, and sodium chloride and 
liquid ones such as glycerin, peanut oil, polyvinylpyrrolidone, olive oil, ethanol, benzyl alcohol, 
propylene glycol, and water. 

[0016] 

The drugs of the present invention can be manufactured by the usual methods. 

[0017] 

Effects of the invention 

The drugs of the present invention have low cytotoxicity and excellent cell 
adhesion-inhibiting effects, antiallergy effects, cancer metastasis-inhibiting effects, and 
immunosuppressive effects because they are derived from plants. Therefore, the drugs of the 
present invention can be widely used in the prevention and treatment of cancer, asthma, allergic 
rhinitis, pain, psoriasis, urticaria, rhematism, pollinosis, periodontitis, impaired reperfusion after 
ischemia, acute respiratory distress syndrome, autoimmune diseases, and acute pulmonary 
disorders. 

[0018] 

Application examples 

Next, the present invention will be explained in greater detail through application 
examples. However, the present invention is not limited to these examples. The plant extracts 
used in the application examples below were obtained by the following method. 1 kg of dry 
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Stellaria neglecta was extracted for 1 week at room temperature by 5 L of 70% ethanol to obtain 
a 70% ethanol-soluble fraction. A total of 10 L of extract was obtained by repeating the same 
procedure on the residue from which the extract had been separated. The solvent was evaporated 
from this extract solution and 85 g of extract was obtained by drying under reduced pressure. 
Extracts were also obtained from the other plants by the same procedure. 

[0019] 

Application Example 1 

The plant extracts shown in Tables 1-3 below were obtained by the aforementioned 
method. These plant extracts were supplied for the following study. 

(1) Test of inhibition of cell adhesion between leukocytes and vacular endothelial cells: 
The test substance was added to make a final concentration [% by weight calculated based on the 
dry solids fraction] (the same hereinafter) of 0.001% to human vascular endothelial cells that had 
become confluent on 96-well culture plates. After 18 h, human IL-lct was added to make a final 
concentration of 2.5 ng/mL and cultured for 6 h. After removing the culture solution and washing 
twice with fresh culture solution, 200 uL of 51 Cr-labeled human peripheral blood leukocytes 
(10 cells/mL) were added and cultured. 30 min later, the unadhered cells were removed and the 
radioactivity was measured after dissolving the adhering cells. Table 1 shows the results. 
Stellaria neglecta, Agrimonia pilosa, Hydrangea macrophylla, Artemisia capillaris, Euphorbia 
kansui, Agastache rugosa, Gleochoma hederacea, Matricaria chamomilla, Euphorbia lathyris, 
Spirodela polyrhiza, Mentha haplocalyx, and Isodonjaponicus were judged, based on these 
results, to have excellent cell adhesion-inhibiting activity. 



i 
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[0020] 

Table 1 



Plant extract 


.LeuKocyte aanesion lnniuiuuii hiuca 

/o/ \ 

(%) 


Stellaria neglecta 


90 


Agrimonia pilosa 


95 


Hydrangea macrophylla 


O 1 

51 


Artemisia capillaris 


oo 
oi 


Euphorbia kansui 


nc 
yj 


Agastache rugosa 


79 


Gleochoma hederacea 


95 


Matricaria chamomilla 


72 


Euphorbia lathyris 


87 


Spirodela polyrhiza 


80 


Mentha haplocalyx 


91 


Isodon japonicus 


85 



[0021] 

(2) Test of inhibition of cell adhesion between cancer cells and vascular endothelial cells: 
The test substance was added to make final concentrations of 0.001 and 0.0001% to human 
vascular endothelial cells that had become confluent on 96-well culture plates. After 18 h, human 
IL-la was added to make a final concentration of 2.5 ng/mL and cultured for 6 h. After removing 
the culture solution and washing twice with fresh culture solution, 200 uL of 5l Cr-labeled human 
myeloma cells (HL-60, 10 cells/mL) were added and cultured. After 30 min, the unadherent cells 
were removed and the radioactivity was measured after dissolving the adhering cells. The results 
are shown in Table 2. Stellaria neglecta, Agrimonia pilosa, Hydrangea macrophylla, Artemisia 
capillaris, Euphorbia kansui, Agastache rugosa, Gleochoma hederacea, Matricaria chamomilla, 
Euphorbia lathyris, Spirodela polyrhiza, Mentha haplocalyx, and Isodon japonicus were judged, 
based on these results, to strongly inhibit adhesion of cancer cells and vascular endothelial cells, 
which is important in the metastasis of cancer cells. 
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[0022] 

Table 2 



Plant extract 


0.001% 


0.0001% 


Cancer cell adhesion inhibition index (%) 


Stellaria neglecta 


92 


48 


Agrimonia pilosa 


98 


27 


Hydrangea macrophylla 


80 


5 


Artemisia capillaris 


84 


10 


Euphorbia kansui 


94 


64 


Agastache rugosa 


82 


5 


Gleochoma hederacea 


98 


30 


Matricaria chamomilla 


76 


5 


Euphorbia lathyris 


78 


38 


Spirodela polyrhiza 


84 


3 


Mentha haplocalyx 


97 


8 


Isodon japonicus 


82 


5 



[0023] 

(3) Test of toxicity to vascular endothelial cells (cell morphology, DNA synthesis): 
Changes in cell morphology were evaluated visually by inversion microscope. DNA synthesis 
was evaluated using 3 H-thymidine uptake as the indicator by the usual method by measuring the 
uptake by liquid scintillation counter in the last 8 h of a 24 h culture after adding the test 
substance. The concentration of the test substance was set at 0.001%. The results are shown in 
Table 3. As can be seen in Table 3, these results demonstrated that the plant extracts all had low 
toxicity for vascular endothelial cells. 
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[0024] 

Table 3 



Plant extract 


Changes in morphology 


DNA synthesis inhibition index 
(%) 


Stellaria neglecta 


none in particular 


15 


Agrimonia pilosa 


none in particular 


43 


Hydrangea macrophylla 


none in particular 


42 


Artemisia capillaris 


none in particular 


10 


Euphorbia kansui 


none in particular 


0 


Agastache rugosa 


none in particular 


10 


Gleochoma hederacea 


none in particular 


40 


Matricaria chamomilla 


none in particular 


0 


Euphorbia lathyris 


none in particular 


0 


Spirodela polyrhiza 


none in particular 


30 


Mentha haplocalyx 


none in particular 


38 


Isodon japonicus 


none in particular 


33 



[0025] 

Application Example l [sic] 

500 g of Gleochoma hederacea extract (solids fractions), 800 g of hydroxypropyl 
cellulose, 200 g of soft silicic anhydride, 500 g of lactose, 500 g of crystalline cellulose, i 
500 g of talc were made into tablets 9 mm in diameter and weighing 200 mg by the usual 
method. 



[0026] 

Application Example 2 

1000 g of Stellaria neglecta extract (solids fraction), 1000 g of crystalline cellulose, 
1 500 g of lactose, and 200 g of soft silicic anhydride were made into capsules by the usual 
method. 



[0027] 

Application Example 3 

200 g of Matricaria chamomilla (solids fraction), 200 g of lactose, 300 g of 
hydroxypropyl cellulose, and 15 g of talc were made into granules by the usual method. 



[0028] 

Application Example 4 

1 g of Stellaria neglecta extract (solids fraction), 0.5 g of cholesterol, 1 g of cholesteryl 
isostearate, 1.5 g of polyether-modified silicone, 20 g of cyclic silicone, 2 g of methyl phenyl 
polysiloxane, 2 g of methyl polysiloxane, 0.5 g of magnesium sulfate, 5 g of 55% ethanol, 0.5 g 
of carboxymethyl chitin, and purified water (remainder) are mixed to make a cream. 



[0029] 

Application Example 5 

3 g of Gleochoma hederacea extract (solids fraction), 3 g of cholesteryl isostearate, 10 g 
of liquid paraffin, 1 g of glyceryl ether, 10 g of glycerin, and white petrolatum (remainder) were 
mixed to make an ointment. 



